Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-259930 
(43)Date of publication of application : 03.10.1997 



(51)Int.CI. 


H01M 10/40 




(21 Application number : 08-094905 


(71)Applicant 


SONY CORP 


(22)Date of filing : 24.03.1 996 

1 


(72)Inventor : 


SUZUKI MASARU 



(54) NONAQUEOUS ELECTROLYTE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte 
battery which can prevent an external leak of an electrolyte such 
as when a safety valve is operated, by arranging an electrolyte seal 
material formed of high polymer material having a positive 
infiltration pressure relating to the electrolyte in an upper side of 
the safety valve. 

SOLUTION: A negative electrode 1 and a positive electrode 2 are 
laminated by interposing a separator 3, to be stored in a battery 
can 5 with an electrolyte dissolving an electrolyte in a nonaqueous 
solvent. In this nonaqueous electrolyte battery, a safety valve 8, 
opend by a prescribed pressure to open an internal pressure, is 
arranged in an upper part. Further, between the safety valve 8 and 
a battery cover 7, an electrolyte seal material 1 6, preventing a leak 
of an electrolyte from inside a battery, is arranged. As this 
electrolyte seal material 16, a high polymer material having a 
positive infiltration pressure relating to the electrolyte, for instance, 
specific carbonate, ethylene polymerization unsaturated carbonized 
hydrogen monomer, polymer of alkylene oxide monomer or the like, 
etc., are used. This material is swollen by absorbing an electrolyte, 
a safety valve opening hole is sealed, further, the material is preferably formed as a particle shape, to be 
made capable of making gas permeate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The nonaqueous electrolyte cell characterized by arranging the polymeric materials which have 
forward osmotic pressure to the electrolytic solution in the nonaqueous electrolyte cell which uses the 
electrolytic solution made to dissolve an electrolyte in a non-aqueous solvent as an electrolytic-solution closure 
ingredient which prevents a liquid spill of the electrolytic solution from the interior of a cell. 
[Claim 2] The nonaqueous electrolyte cell according to claim 1 which an electrolytic-solution closure ingredient 
swells by absorption of the electrolytic solution. 

[Claim 3] The nonaqueous electrolyte cell according to claim 1 or 2 whose electrolytic-solution closure 
ingredient is a particle-like. 

[Claim 4] An electrolytic-solution closure ingredient is a degree type (1). 
[Formula 1] 

-f°- Rl -°-irb C1) 

o 

It is the nonaqueous electrolyte cell according to claim 1 or 2 which consists of the homopolymer, the 
copolymers, or such mixture of carbonate of (the hydrocarbon group of carbon numbers 1-10 and nl are the 
integers of arbitration as for the inside of a formula, and Rl). 

[Claim 5] The nonaqueous electrolyte cell according to claim 4 whose average molecular weight of the 
electrolytic-solution closure ingredient which consists of a formula (1) is 50,000-1 million. 
[Claim 6] An electrolytic-solution closure ingredient is a degree type (2). 
[Formula 2] 




C2) 



It is the nonaqueous electrolyte cell according to claim 1 or 2 which consists of the homopolymer, the 
copolymers, or such mixture of an ethylene polymerization nature unsaturated hydrocarbon monomer of (R2, 
R3, R4, and R5 are hydrogen or low-grade alkyl in independent among a formula, total of the carbon number of 
R2, R3, R4, and R5 is 1-10, and n2 is the integer of arbitration). 

[Claim 7] The nonaqueous electrolyte cell according to claim 6 whose average molecular weight of the 
electrolytic-solution closure ingredient which consists of a formula (2) is 50,000-1 million. 
[Claim 8] An electrolytic-solution closure ingredient is a degree type (3). 
[Formula 3] 

R 6 

-f°-H T -fe» 

H 

It is the nonaqueous electrolyte cell according to claim 1 or 2 which consists of the homopolymer, the 
copolymers, or such mixture of an alkylene oxide monomer of (R6 is hydrogen or carbon numbers 1 -6 among a 
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formula, R7 is carbon numbers 1-6, and n3 is the integer of arbitration). 

[Claim 9] The nonaqueous electrolyte cell according to claim 8 whose average molecular weight of the 
electrolytic-solution closure ingredient which consists of a formula (3) is 50,000-5 million. 
[Claim 10] The nonaqueous electrolyte cell according to claim 1 to 9 which the electrolytic-solution closure 
ingredient was made to adjoin the aperture of this relief valve, and arranged it between the relief valve and the 
cell lid in the nonaqueous electrolyte cell which has the relief valve which punctures by rise of cell internal 
pressure inside a cell lid, and opens cell internal pressure inside. 

[Claim 1 1] The nonaqueous electrolyte cell according to claim 10 which made the electrolytic-solution closure 
ingredient hold on a relief valve by support material. 

[Claim 1 2] The nonaqueous electrolyte cell according to claim 1 to 9 which the electrolytic-solution closure 
ingredient was made to adjoin the cell obturation section, and arranged it in the nonaqueous electrolyte cell 
which has the cell obturation section. 

[Claim 13] The nonaqueous electrolyte cell according to claim 1 to 9 which arranged the electrolytic-solution 
closure ingredient between the cell proper and the cell case in the nonaqueous electrolyte cell containing a cell 
case by which the cell proper was held in the cell case. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a nonaqueous electrolyte cell. This invention relates to the 
nonaqueous electrolyte cell equipped with the liquid spill prevention device which consists of a macromolecule 
in more detail. 
[0002] 

[Description of the Prior Art] In recent years, by advance of an electronic technique, high-performance-izing of 
electronic equipment, a miniaturization, and carrying-ization progress, and the demand of a cell with high 
energy density has become strong as a portable power source used for electronic equipment. 
[0003] The rechargeable battery using the drainage system electrolytic solutions, such as a nickel cadmium 
battery and a lead cell, as a common cell currently conventionally used for such electronic equipment and 
primary cells, such as an alkaline cell, can be raised. However, these cells have low discharge potential and 
cannot raise energy density greatly. 

[0004] On the other hand, a dope and the matter which can be dedoped are used for a negative electrode for a 
lithium ion like a lithium, a lithium alloy, or a carbon material, lithium multiple oxides, such as lithium cobalt 
oxide, a lithium nickel oxide, and a lithium manganic acid ghost, are used for a positive electrode, and research 
of the nonaqueous electrolyte rechargeable battery which used the thing in which the organic solvent was made 
to dissolve lithium salt as the electrolytic solution, and development are performed briskly. This cell has high 
cell voltage, has a high energy consistency, and there is also little self-discharge and it is excellent also in the 
cycle property. Moreover, it is possible to use a lithium, a lithium alloy, etc. for a negative electrode, for 
development of the cell which used the metallic-oxide metallurgy group iron sulfide etc. for the positive 
electrode to be performed, to obtain high cell voltage and a high energy consistency as compared with an old 
primary cell, and to control self-discharge also about a nonaqueous electrolyte primary cell. 
[0005] However, in such a nonaqueous electrolyte cell, since it has the property that cell itself has a high energy 
consistency by high power when a positive electrode and a negative electrode short-circuit by the charging 
equipment of a cell, failure of a circumference circuit, or the error of a user's operation, a possibility of a high 
current flowing, rapid generation of heat taking place, and cell internal pressure increasing, as a result resulting 
in cell breakage arises. Then, generally preparing the relief valve which will puncture if cell internal pressure 
reaches a predetermined pressure as one of the insurance devices in such a case, and opens internal pressure is 
performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a possibility of the electrolytic solution spilling 
liquid to the cell exterior, and having a bad influence on a peripheral device when a relief valve operates, in 
order to open internal pressure, only by preparing a relief valve in a cell. 

[0007] Although using the gel electrolytic solution is also considered as the liquid spill prevention approach of 
the electrolytic solution, there is a problem that the productivity of a cell falls. Moreover, generally, since 
conductivity is low compared with liquefied nonaqueous electrolyte, the gel electrolytic solution has the low 
cell engine performance, and it also has especially the problem that cell performance degradation is large in use 
with low temperature or a heavy load. 

[0008] When the relief valve which opens the internal pressure operates, or when cell internal pressure 
increases in the nonaqueous-electrolyte cell which uses the electrolytic solution made to dissolve an electrolyte 
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in an organic solvent, without using the gel electrolytic solution with which this invention tends to solve the 
technical problem of the above conventional techniques, and decline in conductivity poses a problem, and other 
parts cleave, it aims at making it the liquid spill to the cell exterior of the electrolytic solution not arise. 
[0009] 

[Means for Solving the Problem] this invention person came to complete a header and this invention for the 
ability of the above-mentioned purpose to be attained by arranging the polymeric materials which have forward 
osmotic pressure to the electrolytic solution in the part which adjoined the relief valve of a cell, and the 
electrolytic solution leaked from the interior of a cell with the electrolytic-solution closure ingredient being 
made to be absorbed promptly. 

[0010] That is, the nonaqueous electrolyte cell characterized by this invention arranging the polymeric materials 
which have forward osmotic pressure to the electrolytic solution in the nonaqueous electrolyte cell which uses 
the electrolytic solution made to dissolve an electrolyte in a non-aqueous solvent as an electrolytic-solution 
closure ingredient which prevents a liquid spill of the electrolytic solution from the interior of a cell is offered. 
[001 1] Especially, it is such a nonaqueous electrolyte cell and the nonaqueous electrolyte cell which the 
electrolytic-solution closure ingredient was made to adjoin the aperture of this relief valve, and arranged it 
between the relief valve and the cell lid is offered in the nonaqueous electrolyte cell which has the relief valve 
which punctures by rise of cell internal pressure inside a cell lid, and opens cell internal pressure inside. 
[0012] Even when according to the nonaqueous electrolyte cell of this invention cell internal pressure reaches a 
predetermined pressure at the time of abnormalities, cell internal pressure is wide opened according to 
puncturing of the relief valve prepared in the cell, or the cleavage of the cell obturation section and the 
electrolytic solution leaks out then, an electrolytic-solution closure ingredient absorbs the electrolytic solution 
promptly. Therefore, it is prevented that more than it and the electrolytic solution leak out to the cell exterior. 
[0013] When a cell has a relief valve especially and the electrolytic solution leaks out through the punctured 
relief valve in the mode of this invention which arranged the electrolytic-solution closure ingredient on the 
relief valve, while an electrolytic-solution closure ingredient absorbs the electrolytic solution promptly, the 
electrolytic-solution closure ingredient which absorbed and swelled the electrolytic solution closes the aperture 
of the once punctured relief valve. Therefore, it can control that the electrolytic solution leaks out from an 
aperture more than it, and it becomes possible to control the exsorption from the aperture of the electrolytic 
solution to the minimum. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on a drawing. In addition, 
the same sign expresses the same or equivalent component among each drawing. 

[0015] The nonaqueous electrolyte cell of this invention is characterized by arranging the polymeric materials 
which have forward osmotic pressure to the electrolytic solution as an electrolytic-solution closure ingredient, 
in order to make it the electrolytic solution not leak out to the cell exterior, when cell internal pressure increases 
and the relief valve which opens the internal pressure operates, or when other parts cleave. Since the polymeric 
materials which have forward osmotic pressure can absorb the electrolytic solution promptly, even if the 
electrolytic solution leaks out from the interior of a cell through the aperture of a relief valve etc. by arranging 
as an electrolytic-solution closure ingredient, the electrolytic solution can prevent leaking out further out of a 
cell. 

[0016] Moreover, if the osmotic pressure to the electrolytic solution is forward, it will swell by absorption of 
the electrolytic solution, if it is negative, it will contract, and if it is zero, it is possible [ it ] only by absorbing 
the electrolytic solution that there is no volume change before and after absorption. Then, in this invention, it is 
desirable it not only to absorb the electrolytic solution, but to use what this swells, and the polymeric materials 
especially swollen in about 1.1 to 30 times as polymeric materials used as an electrolytic-solution closure 
ingredient. Thereby, in order to open for example, cell internal pressure, the aperture of the once punctured 
relief valve etc. is closed and it can prevent that the electrolytic solution leaks out more than it from the 
aperture. 

[0017] Specifically as such polymeric materials, it is a degree type (1). 

[0018] 

[Formula 4] 
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(-- the inside of a formula, and Rl — a carbon number — 1-10 — it is the hydrocarbon group of 2-8 preferably, 
and nl is the integer of arbitration.) — the homopolymer, the copolymers, or such mixture of carbonate can be 
raised. Moreover, as a polycarbonate of this formula (1), the thing of 50,000-1 million has the rate of absorption 
of the electrolytic solution, or the point of the amount of maintenance of the electrolytic solution to desirable 
average molecular weight. 

[0019] As polymeric materials, it is a degree type (2). 
[0020] 
[Formula 5] 



(— the inside of a formula, R2, R3, R4, and R5 are independent — like — hydrogen or low-grade alkyl ~ it is — 

total of the carbon number of R2, R3, R4, and R5 — 1-10 — it is 1-8 preferably and n2 is the integer of 

arbitration.) — the homopolymer, the copolymers, or such mixture of an ethylene polymerization nature 

unsaturated hydrocarbon monomer can also be raised. As polymeric materials of this formula (2), the thing of 

50,000-1 million has desirable average molecular weight. 

[0021] Furthermore, as polymeric materials, it is a degree type (3). 

[0022] 

[Formula 6] 



(— R6 is hydrogen or carbon numbers 1 -6 among a formula, R7 is carbon numbers 1 -6, and n3 is the integer of 
arbitration.) — the homopolymer, the copolymers, or such mixture of an alkylene oxide monomer can be raised. 
As polymeric materials of this formula (3), the thing of 50,000-5 million has desirable average molecular 
weight. 

[0023] In this invention, as long as forward osmotic pressure is held to the electrolytic solution as polymeric 
materials used as an electrolytic-solution closure ingredient, the polymer gel which absorbed the solvent and has 
already swollen it to some extent can also be used. 

[0024] Moreover, when using these polymeric materials as an electrolytic-solution closure ingredient, the 
gestalt has the desirable shape of a particle. Thereby, since gas can pass through between the particles of 
polymeric materials, even if it arranges the electrolytic-solution closure ingredient which consists of these 
particle-like polymeric materials on the aperture of a relief valve, the obturation section, etc., these internal 
pressure disconnection functions are not spoiled. In addition, when polymeric materials are made into the shape 
of a particle, as for those particle size, it is desirable to consider as the magnitude which is not inserted in the 
aperture of the punctured relief valve or obturation circles. 

[0025] the case where polymeric materials are used as an electrolytic-solution closure ingredient on the other 
hand — polymeric materials — receiving — not becoming, either — granulation actuation is not necessarily the 
need. Polymeric materials may be cast in the pellet configuration which suited the predetermined arrangement 
part. However, it is desirable to form a gas drainage hole in a molding object in this case. 
[0026] In this invention, as long as the cell itself which arranges the above electrolytic-solution closure 
ingredients considers as the nonaqueous electrolyte cell which uses the nonaqueous electrolyte which dissolved 
the electrolyte in the organic solvent, a limit can be used as the rechargeable battery or primary cell which there 
is not and consists of a cell element of arbitration. Moreover, the arrangement location of the electrolytic- 
solution closure ingredient in the cell can be suitably defined according to the class of the cell concerned. 
[0027] For example, drawing 5 is the sectional view of the conventional common cylindrical lithium secondary 
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battery, and drawing 1 is the sectional view of the cylindrical lithium secondary battery of this invention. 
Except arranging the electrolytic-solution closure ingredient, the cylindrical lithium secondary battery of this 
invention of this drawing 1 can be constituted like the conventional cylindrical lithium secondary battery of 
drawing 5 , and can also make each cell element, such as a positive electrode, a negative electrode, and the 
electrolytic solution, be the same as that of the conventional example. 

[0028] Such a cylindrical cell minds a separator 3 for the negative electrode 1 and positive electrode 2 which 
were formed in the shape of a sheet. Namely, superposition, It is rolled, carry out a time, whirl, produce a 
formula electrode component, arrange an electric insulating plate 4 on the vertical both sides, and it holds in the 
cell can 5. The negative-electrode lead 12 drawn from the negative-electrode charge collector 10 is welded to 
the bottom of the cell can 5, and the positive-electrode lead 13 drawn from the positive-electrode charge 
collector 1 1 is welded to a relief valve 8. Subsequently The electrolytic solution is poured in into the cell can 5, 
the PTC component 9 is allotted to the periphery of a relief valve 8, the cell lid 7 is put, and it is manufactured 
by closing the cell can 5 through the insulating obturation gasket 6. 

[0029] Here, in the lithium secondary battery of this invention, a positive electrode 1 can be constituted like the 
conventional lithium secondary battery according to the class of cell made into the purpose, using a metallic 
oxide, metallic sulfide, or a specific polymer as an active material, as the positive active material which more 
specifically constitutes a lithium secondary battery ~ TiS2, MoS2, NbSe2, and V2 05 etc. — the metallic sulfide 
or the oxide which does not contain a lithium, the lithium multiple oxide which makes a subject Lix M02 (M 
expresses the transition metals more than a kind among a formula, and it is usually 0.05<=x<=1.10) can be used 
preferably. As transition metals M which constitute this lithium multiple oxide, Co, nickel, Mn, etc. are 
desirable, as the example of a lithium multiple oxide — LiCo02, LiNi02 Lix Niy Col-y 02 (x and y change 
with charge-and-discharge conditions of a cell among a formula, and it is usually 0< x<l and 0.7< y<l .02), and 
LiMn 204 etc. — it can raise. These lithiums multiple oxide can generate the high voltage, and serves as 
positive active material which was excellent in energy density. 

[0030] Two or more sorts of such positive active material may be mixed and used for a positive electrode 1. 
Moreover, it faces forming a positive electrode using the above positive active material, and a well-known 
electric conduction agent, a well-known binder, etc. can be added. 

[0031] Moreover, the negative electrode 1 of a lithium secondary battery can constitute a lithium, a lithium 
alloy, or a lithium using a dope and the ingredient which can be dedoped. Among these, a lithium can be used 
for polymers, such as carbonaceous ingredients, such as pyrolytic carbon, corks (pitch coke, needle coke, 
petroleum coke, etc.), graphite, glassy carbon, an organic high-molecular-compound baking object (what 
calcinated and carbonized phenol resin, flxran resin, etc. at suitable temperature), a carbon fiber, and activated 
carbon, or polyacethylene, and polypyrrole, etc. as a dope and an ingredient which can be dedoped, for 
example. Moreover, a lithium-aluminium alloy etc. can be used as a lithium alloy. 

[0032] It faces forming a negative electrode 1 from such an ingredient, and a well-known binder etc. can be 
added. 

[0033] In addition, the nonaqueous electrolyte cell of this invention can be constituted also as a cell which uses 
light metals other than a lithium as an active material of a negative electrode. In this case, as a component of a 
negative electrode, a dope, the ingredient which can be dedoped, a light metal, a light metal compound, and a 
light metal alloy can be used for such a light metal or its ion. As such a light metal, sodium, a potassium, 
caesium, aluminum, etc. can be raised, for example. However, from the point of a cell output or an energy 
density, the above-mentioned lithium is desirable. 

[0034] As nonaqueous electrolyte used for the cell of this invention of drawing 1 , what dissolved the lithium 
salt electrolyte in the organic solvent can be used. Here, as a non-aqueous solvent, cyclic ester, such as 
propylene carbonate which is a high dielectric constant solvent, ethylene carbonate, a carbonic acid butylene, 
and gamma-butyrolactone, 1 which is a hypoviscosity solvent, 2-dimethoxyethane, 2-methyl tetrahydrofuran, 
dimethyl carbonate, dimethyl carbonate, methylethyl carbonate, diethyl carbonate, etc. can be raised, for 
example. In addition, a sulfolane, 1, 2-diethoxy ethane, the 3-methyl -1, 3-dioxolane, methyl propionate, methyl 
butyrate, etc. can be used. 

[0035] moreover — as the lithium salt electrolyte dissolved in these organic solvents — LiC104, LIAsF6, LiPF6, 
LiBF4, LiCl, LiBr, CH3 S03 Li, CF3 S03 Li, and LiN(CF3 S02) 2 etc. ~ it can raise. These may be 
independent, or may mix and use two or more sorts. 
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[0036] As mentioned above, cell elements, such as a positive electrode, a negative electrode, and the electrolytic 
solution, can constitute the cylindrical lithium secondary battery of this invention of drawing 1 like the 
conventional cylindrical lithium secondary battery of drawing 5 . 

[0037] On the other hand, the electrolytic- solution closure ingredient 16 characteristic of the cylindrical lithium 
secondary battery of this invention of drawing 1 consists of polymeric materials of the shape of an above 
particle, between the relief valve 8 and the cell lid 7, adjoins a relief valve 8 and is arranged, in this case, as for 
the electrolytic-solution closure ingredient 1 6, the electrolytic solution leaked from the interior of a cell spilling 
liquid out of a cell from the point prevented more certainly Although it is desirable to be completely filled up 
with between a relief valve 8 and the cell lids 7, in order to make it not bar the cleavage of a relief valve 8, it is 
desirable to leave the space of amount extent of depressions of the center section to the rim section of a relief 
valve 8, and to be filled up with between a relief valve 8 and the cell lids 7. In addition, if the electrolytic- 
solution closure ingredient 16 sticks to the cell lid 7 or it deforms in connection with deformation of a relief 
valve 8 when the electrolytic- solution closure ingredient 16 is pushed up by deformation of a relief valve 8, it is 
also desirable to fill up completely between a relief valve 8 and the cell lids 7 with the electrolytic-solution 
closure ingredient 16 (for example, when an electrolytic-solution closure ingredient consists of a gel 
macromolecule etc.). 

[0038] Moreover, the relief valve 8 has 8h of apertures which cleave when cell internal pressure increases more 
than a predetermined pressure, as shown in drawing 2 (this drawing (a) plan, this drawing (b) sectional view). In 
addition, 8h of this opening is formed by making a part of relief valve band-like at closing in. Moreover, the gas 
drainage hole is prepared also in the cell lid 7 (not shown). Therefore, when cell internal pressure increases 
more than a predetermined pressure, 8h of apertures of a relief valve 8 cleaves, and the gas from the interior of a 
cell is wide opened through the particle gap of 8h of the aperture, and the electrolytic-solution closure 
ingredient 16, and the gas drainage hole of the cell lid 7. Even if the electrolytic solution leaks out from the 
interior of a cell through 8h of apertures of a relief valve 8 at this time, that leaked electrolytic solution is 
promptly absorbed by the electrolytic-solution closure ingredient 16, and is held. Therefore, it is prevented that 
the electrolytic solution spills liquid out of a cell. Moreover, since the electrolytic-solution closure ingredient 16 
will be swollen if the electrolytic solution is absorbed, and 8h of apertures of a relief valve 8 is closed, it can 
prevent that the electrolytic solution leaks out from the interior of a cell more than it. 
[0039] Drawing 3 shows the modification of the arrangement mode of the electrolytic-solution closure 
ingredient 16 in the nonaqueous electrolyte cell of this invention. That is, although the nonaqueous electrolyte 
cell of drawing 3 arranges the electrolytic-solution closure ingredient 16 like the nonaqueous electrolyte cell of 
drawing 1 between the relief valve 8 of a cylindrical lithium secondary battery, and the cell lid 7, the 
electrolytic-solution closure ingredient 16 on a relief valve 8 is held by the support material 15, and the 
electrolytic-solution closure ingredient 16 is made to be fixed on a relief valve 8 in the cell of this drawing 3 
stably. The textile fabrics or the nonwoven fabric which can use the network and network of stainless steel and 
other metals, and consists of a glass fiber, an aramid fiber, carbon fiber, etc. as such a support agent 15, for 
example can also be used. 

[0040] Drawing 4 also shows the modification of the arrangement mode of the electrolytic-solution closure 
ingredient 16 in the nonaqueous electrolyte cell of this invention. Namely, in the mode of this drawing 4 , when 
a cylindrical lithium secondary battery is held in the cell case 17 made from plastics, it not only arranges the 
electrolytic-solution closure ingredient 16 between a relief valve 8 and the cell lid 7, but it is arranging it 
between the obturation section 1 8 of a cell, and the cell case 17 like the nonaqueous electrolyte cell of drawing 
1 . This becomes possible to prevent a liquid spill of the electrolytic solution much more certainly. 
[0041] Although the nonaqueous electrolyte cell of this invention was explained to the detail about the case 
where it applies to a cylindrical lithium secondary battery, this invention can be applied to various cells and 
limited to the above drawing 1 - drawing 4 especially about a cell configuration, either. It can be made various 
configurations, such as not only cylindrical but a square shape, flat, a coin mold, a carbon button mold, etc. 
Moreover, what is necessary is just to arrange the electrolytic-solution closure ingredient 16 in the obturation 
section of a cell, when it does not have the relief valve 8 which a cell punctures by cleavage or extension when 
cell internal pressure increases more than a predetermined pressure. 
[0042] 

[Example] Hereafter, this invention is concretely explained based on an example. 
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[0043] The cylindrical nonaqueous electrolyte rechargeable battery shown in example 1 drawing 1 was 
produced as follows. 

[0044] (i) The petroleum pitch was prepared as a start raw material of the production negative-electrode active 
material of a negative electrode, installation (oxygen bridge formation) of the functional group which contains 
oxygen in this was carried out 1 0 to 20%, it calcinated at 1 000 degrees C among inert gas, and the difficulty 
graphitized-carbon ingredient of the property near glassy carbon was obtained. Next, this was ground and it 
considered as carbon material powder with a mean particle diameter of 30 micrometers. In this way, mixed the 
obtained carbon material powder 90 weight section with the polyvinylidene fluoride (PVdF) 10 weight section 
as a binder, the N-methyl-2-pyrrolidone was made to distribute this negative-electrode mixture, and it was made 
the shape of a slurry. 

[0045] As a negative-electrode charge collector 10, band-like copper foil with a thickness of 10 micrometers 
was prepared, it applied and dried to homogeneity, on the other hand, the above-mentioned slurry was pressed 
into these both sides with the roll press machine after that, and the band-like negative electrode 1 was produced. 

[0046] (ii) In order to form a lithium cobalt multiple oxide as production positive active material of a positive 
electrode, a lithium carbonate and cobalt carbonate were mixed so that it might be set to Li/Co(mole ratio) =1, 
and it calcinated at 900 degrees C among air for 5 hours. As a result of carrying out X diffraction measurement 
of the obtained baking object, it is LiCo02 of a JCPDS card. Well in agreement with the pattern. LiCo02 
obtained by this baking With the grinding object 91 weight section, as an electric conduction agent, the 
polyvinylidene fluoride 3 weight section was mixed as the graphite 6 weight section and a binder, the N- 
methyl-2-pyrrolidone was distributed further, and it was made the shape of a slurry. 
[0047] On the other hand, aluminium foil with a thickness of 20 micrometers was prepared as a positive- 
electrode charge collector 1 1 , it applied and dried to homogeneity, the above-mentioned slurry was pressed into 
these both sides with the roll press machine after that, and the band-like positive electrode 2 was produced. 
[0048] (iii) as the assembly separator 3 of a cylindrical cell — a fine porosity polypropylene film — preparing — 
the above the band-like negative electrode 1 of (i), and the band-like positive electrode 2 of the above (ii) — a 
separator 3 — minding — superposition — subsequently it wound about and the whorl type electrode component 
was obtained. And this whorl type electrode component was held in the cell can 5 with an outer diameter [ of 
18mm ], and a height of 65mm. In this case, the electric insulating plate 4 has been arranged to vertical both 
sides of a whorl type electrode component. Moreover, the negative-electrode lead 12 made from nickel was 
drawn from the negative-electrode charge collector 10, and it welded to the cell can 5. Similarly, the positive- 
electrode lead made from aluminum was drawn from the positive-electrode charge collector 1 1 , and it welded to 
the relief valve 8 made from aluminum. 

[0049] Next, it is LiPF6 in this cell can 5 in the mixed solvent of the propylene carbonate 50 volume section 
and the diethyl carbonate 50 volume section. The electrolytic solution in which one mol /was dissolved 1. was 
poured in, it whirled and the center pin 14 was inserted in the core of a formula electrode component. 
[0050] And as an electrolytic-solution closure ingredient 16, the polycarbonate (Rl =C three H6, average 
molecular weight 200,000) of the above-mentioned formula (1) was corned so that particle size might be set to 
about 1mm or more, and this was arranged on the aperture of a relief valve 8. Moreover, the PTC component 9 
was arranged in the perimeter. Subsequently, the caulking and the cylindrical nonaqueous electrolyte 
rechargeable battery were obtained for the cell can 5 through the insulating obturation gasket 6 which put the 
cell lid 7 which has a gas drainage hole (ellipse form of the major axis of 2mm, and 1mm of minor axes), and 
applied asphalt on these. 

[0051] As an example 2 electrolytic-solution closure ingredient 16, it sets to the polycarbonate of the above- 
mentioned formula (1), and is R1=C three H6. A thing and Rl =C four H8 The cylindrical nonaqueous 
electrolyte rechargeable battery was produced like the example 1 except using a copolymer (average molecular 
weight 200,000) with a thing. 

[0052] As an example 3 electrolytic-solution closure ingredient 1 6, it sets to the polycarbonate of the above- 
mentioned formula (1), and is R1=C three H6. The thing (average molecular weight 200,000) 50 weight section 
and Rl =C four H8 The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 
1 except using mixture with the thing (average molecular weight 200,000) 50 weight section. 
[0053] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
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using the ethyl-acrylate polymer (average molecular weight 200,000) of the above-mentioned formula (2) as an 
example 4 electrolytic-solution closure ingredient 16. 

[0054] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
using the ethyl acrylate of the above-mentioned formula (2), and the copolymer (average molecular weight 
200,000) of methacrylic acid methyl as an example 5 electrolytic-solution closure ingredient 16. 
[0055] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
using the ethyl-acrylate polymer (mean molecular weight 200,000) 50 weight section of the above-mentioned 
formula (2), and the methacrylic acid methyl polymer (mean molecular weight 200,000) 50 weight section as an 
example 6 electrolytic-solution closure ingredient 16. 

[0056] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
using the polyethylene oxide (average molecular weight 1,700,000-2,200,000) of the above-mentioned formula 
(3) as an example 7 electrolytic-solution closure ingredient 16. 

[0057] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
using the copolymer (average molecular weight 2 million-2,500,000) of the ethyleneoxide monomer and 
propylene oxide monomer of the above-mentioned formula (3) as an example 8 electrolytic-solution closure 
ingredient 16. 

[0058] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
using the mixture of the copolymer (average molecular weight 2 million-2,500,000) of the polyethylene oxide 
(average molecular weight 1,700,000-2,200,000) and polypropylene oxide of the above-mentioned formula (3) 
as an example 9 electrolytic-solution closure ingredient 16. 

[0059] The cylindrical nonaqueous electrolyte rechargeable battery was produced like example 10 example 1. 
However, the stainless steel network (granularity of a mesh: #40, thickness:0.2mm) was arranged as support 
material 1 5 of the electrolytic-solution closure ingredient 1 6 between the electrolytic-solution closure ingredient 
16 and the cell lid 7 like the cell shown in drawing 3 . 

[0060] The cylindrical nonaqueous electrolyte rechargeable battery was produced like example 1 1 example 1 . 
However, like the cell shown in drawing 4 , the cell can 5 was held in the cell case 17 made from plastics, and 
the electrolytic-solution closure ingredient 1 6 was arranged also not only between between a relief valve 8 and 
the cell lids 7 but between the cell lid 7 and the cell case 17. 

[0061] The cylindrical nonaqueous electrolyte rechargeable battery was produced like the example 1 except 
considering as the cell of the structure shown in drawing 5 , without arranging the example of comparison 1 
electrolytic-solution closure ingredient 16. 

[0062] Evaluation (i) In order to measure the cell capacity of the cylindrical nonaqueous electrolyte 
rechargeable battery obtained in the example and the example of a comparison, each cell was charged on 
1000mA and the conditions of 2.5h of charging times to 4.2V which are usually an operating maximum voltage, 
constant-current discharge was carried out by 500mA to after that 2.75V, and cell capacity was calculated. This 
result is shown in Table 1 . 

[0063] (ii) In order to investigate the liquid spill-proof nature of a cell, among the thermostat, the cell lid 7 was 
turned downward and it saved at 120 degrees C for 20 hours. Consequently, cell internal pressure rose, the joint 
of the positive-electrode lead 13 and the cell lid 7 left each cell, and both electrical installation was intercepted. 
Then, it turned out that the cell lid was removed, the aperture which also serves as each cell from the slitting 
section of a relief valve 8 cleft, internal pressure was opened wide, and the electrolytic solution leaked out from 
the aperture when the sealing agent was removed and observed. However, by the cell of an example, since the 
electrolytic-solution closure ingredient which absorbed immediately the electrolytic solution which the 
electrolytic-solution closure ingredient 1 6 all leaked, and was swollen by absorption closed the aperture of a 
relief valve again, it did not leak out from the interior of a cell to the cell exterior. On the other hand, in the 
example 1 of a comparison, the electrolytic solution had spilt liquid out of the cell. Moreover, about the cell of 
examples 1-10, the volume of the electrolytic solution leaked from the interior of a cell was computed by 
calculating the decrement of the cell weight after removing a sealing agent from the cell weight measured 
beforehand. 

[0064] The above result is shown in Table 1 . 

[0065] 

[Table 1] 
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Cell capacity After 120 degrees C and 20h preservation Inside of a cell Outside of a cell Electrolytic solution 
(Ah) Liquid spill *1 Liquid spill Leak (g) Example 1 1.1 Positive-electrode lead cutoff, internal pressure 
disconnection ** Nothing 0.5 examples 2 1.1 Positive-electrode lead cutoff, internal pressure disconnection ** 
Nothing 0.8 examples 3 1.1 Positive-electrode lead cutoff, internal pressure disconnection ** Nothing 0.7 
examples 4 1.1 Positive-electrode lead cutoff, internal pressure disconnection ** Nothing 0.8 example 5 1.1 
Positive-electrode lead cutoff, internal pressure disconnection ** Nothing 0.8 examples 6 1.1 Positive-electrode 
lead cutoff, internal pressure disconnection ** Nothing 0.5 examples 7 1.1 Positive-electrode lead cutoff, 
internal pressure disconnection ** Nothing 0.4 examples 8 1.1 Positive-electrode lead cutoff, internal pressure 
disconnection ** Nothing 0.6 examples 9 1.1 Positive-electrode lead cutoff, internal pressure disconnection ** 
Nothing 0.8 examples 10 1.1 Positive-electrode lead cutoff, internal pressure disconnection ** Nothing 0.7 
examples 111.1 Positive-electrode lead cutoff, internal pressure disconnection ** Non-compared example 11.1 
Positive-electrode lead cutoff, internal pressure disconnection ** ** (*1) Cell lid 7 Relief valve 8 By the cell of 
an example, the result of the liquid spill table 1 of a between shows that the relief valve of a cell operates 
normally, and that exsorption of the electrolytic solution to the outside of a cell can be effectively prevented 
with an electrolytic-solution closure ingredient, even if it is arranging the electrolytic-solution closure 
ingredient. 

[0066] (iii) Since it checked that a relief valve operated normally in the cell of an example from the result of the 
above-mentioned evaluation (ii) Next, the swelling closure function (function to close the aperture of a relief 
valve by absorbing and swelling the electrolytic solution which the electrolytic-solution closure ingredient 
leaked when the electrolytic solution leaks out by puncturing of a relief valve) of the electrolytic-solution 
closure ingredient in 20 degrees C was evaluated as follows. 

[0067] That is, in 20 degrees C, the electrolytic solution was poured into the electrolytic-solution closure 
ingredient from the gas drainage hole of a cell lid by the syringe to the cell of each example. In this case, the 
injection rate set O.lg to a total of 5g 5 times for every minute. After impregnation, the cell lid was removed and 
the electrolytic-solution closure ingredient was observed. Consequently, any electrolytic-solution closure 
ingredient of a cell was swollen, and it has checked having the swelling closure function. 
[0068] 

[Effect of the Invention] According to this invention, when the relief valve which opens the internal pressure 
operates, or when cell internal pressure increases in the nonaqueous electrolyte cell which can realize the high 
voltage and a high energy consistency, and other parts cleave, it can prevent that the electrolytic solution spills 
liquid to the cell exterior. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




(b) 

[Drawing 3] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte 
battery which can prevent an external leak of an electrolyte such as 
when a safety valve is operated, by arranging an electrolyte seal 
material formed of high polymer material having a positive infiltration 
pressure relating to the electrolyte in an upper side of the safety 
valve. 

SOLUTION: A negative electrode 1 and a positive electrode 2 are 
laminated by interposing a separator 3, to be stored in a battery can 5 
with an electrolyte dissolving an electrolyte in a nonaqueous solvent. 
In this nonaqueous electrolyte battery, a safety valve 8, opend by a 
prescribed pressure to open an internal pressure, is arranged in an 
upper part. Further, between the safety val 
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